There are still hundreds of casualties produced by thunderstorm hazards each year in the United States despite the many recent advances in prediction and mitigation of the effects of convective storms. Of the four most common thunderstorm hazards (wind, hail, flooding, and lightning), convective winds (tornadic and nontornadic) remain one of the most dangerous threats to life and property. Using thunderstorm fatality and Weather Surveillance Radar-1988 Doppler (WSR-88D) data, this research illustrates a spatial and temporal analysis of the storm morphological characteristics, or convective mode, of all fatal tornadic and nontornadic convective wind events from 1998 to 2007. The investigation employs a radar-based morphology classification system that delineates storm type based on an organizational continuum, including unorganized cellular, quasi-organized cellular (either a cluster of cells or a broken line of cells), organized cellular (supercells and supercells embedded in an organized linear system), and organized linear (either squall lines or bow echoes). Results illustrate that over 90% of the 634 recorded tornado deaths were associated with supercells, with 78% of the deaths due to isolated tornadic supercells and 12% linked to tornadic supercells embedded within an organized linear convective system. The morphologies responsible for the 191 nontornadic convective wind fatalities vary substantially, with bow echoes (24%), squall lines (19%), and clusters of cells (19%) the most prominent convective modes producing fatalities. Unorganized and quasi-organized convection accounted for nearly half (45%) of all nontornadic convective wind fatalities. Over half of all fatal tornadoes (53%) occurred between 0000 and 0600 UTC, and most (59%) fatalities from nontornadic convective winds occurred in the afternoon between 1800 and 0000 UTC. Two corridors of nontornadic convective wind fatalities were present: the lower Great Lakes region and the mid-South. Tornado fatalities were greatest in a zone extending from southeastern Missouri, through western Tennessee, northeastern Arkansas, Mississippi, Alabama, and Georgia. The methods employed and results found in this study are directly applicable in the further development of storm classification schemes and provide forecasters and emergency managers with information to assist in the creation and implementation of new convective wind mitigation strategies.
Introduction
Even though there have been many advances in the understanding and technology required to predict and mitigate the effects of convective storms, there are still many lives lost each year due to these events. Of the four most common thunderstorm hazards (wind, hail, flooding, and lightning), convective winds (tornadic and nontornadic) remain the most dangerous threat to life and property. Convective winds are responsible for an average of 84 fatalities per year in the United States-25 fatalities from nontornadic convective winds (Black and Ashley 2010) and 59 fatalities from tornadoes (Ashley 2007 ).
Many studies have analyzed the spatiotemporal characteristics of tornadic and nontornadic convective winds and their associated casualties. For example, the climatology of tornadoes has been well documented (e.g., Kelly et al. 1978; Concannon et al. 2000; Brooks et al. 2003; Ashley et al. 2008) , and the distribution of tornado fatalities has also been investigated (Brooks and Doswell 2002; Brooks et al. 2003; Ashley 2007) . Kelly et al. (1985) and Doswell et al. (2005) used archived severe thunderstorm wind report data to develop a climatology of nontornadic convective winds across the conterminous United States. Other studies have developed climatologies of particularly damaging and widespread convective wind events known as derechos (Johns and Hirt 1987; Bentley and Mote 1998; Coniglio and Stensrud 2004; Ashley and Mote 2005) . Recently, work has begun to uncover the unique distributions and meteorological conditions associated with a variety of scales of nontornadic convective winds (Klimowski et al. 2003; Gallus et al. 2008; Black and Ashley 2010) . Other investigations have examined and described the convective mode of specific storm types, including downburstproducing storms (Fujita and Wakimoto 1981) , squall lines (Bluestein and Jain 1985) , mesoscale convective systems (MCS; Parker and Johnson 2000) , bow echoes (Fujita 1978; Przybylinski 1995; Weisman 2001; Klimowski et al. 2004) , and supercells (Moller et al. 1994) .
Several climatologies have sought to distinguish the radar morphologies, or modes, of storms producing tornadic and nontornadic convective wind events (Parker and Johnson 2000; Klimowski et al. 2003; Gallus et al. 2008) . In general, most of these studies have encompassed limited spatiotemporal spans due to data and analysis restraints. For example, Gallus et al. (2008) examined all forms of convection that led to the production of severe-weather reports over just a single warm season in the Midwest yet still tallied 925 storm events for analysis. Some have tried to rectify this analysis limitation issue by constructing automated decision tree algorithms to classify each storm Lakshmanan et al. 2003 Lakshmanan et al. , 2007 Gagne et al. 2009; Guillot et al. 2008 ), but work is still required to obtain acceptable accuracy from these programs (Gagne et al. 2009) . No studies have focused on analyzing the convective morphologies of fatal tornadic and nontornadic wind events over an extended period of time.
The focus of this investigation is on analyzing all deadly wind events associated with convective storms in order to assess their radar morphologies at the time of each fatality. To accomplish this task, radar data were obtained, coordinated, and analyzed in correspondence with all fatalities that occurred during tornadic and nontornadic convective wind events from 1998 to 2007 over the contiguous United States. Using a similar thunderstorm classification system as developed in previous radar studies (e.g., Parker and Johnson 2000; Klimowski et al. 2003; Gallus et al. 2008; Ashley and Gilson 2009) , fatal storms were categorized by their respective morphologies. In addition, the morphologies of fatal tornadic and nontornadic convective wind events were spatiotemporally compared and analyzed. This study seeks to confirm whether or not most convective wind fatalities occur as a result of organized convection (e.g., supercells, squall lines, and bow echoes).
Data and method

a. Source of data
The fatality data employed in this study were derived from the National Climatic Data Center (NCDC) Storm Data database. Many studies have discussed the inherent problems with Storm Data and the collection of hazard event data (e.g., Brooks and Doswell 2002; Brooks et al. 2003; Doswell et al. 2005; Trapp et al. 2005; Ashley and Black 2008) . Since fatalities occur less frequently and generally attract more media attention than nonfatal events, it can be assumed that the numbers of fatalities reported in Storm Data are a reliable, if somewhat conservative, estimate of the number of fatalities due to convective windstorms. These data were used to determine the spatial and temporal information associated with each convective wind-related fatality in the United States from 1998 to 2007. This 10-yr time frame, which was selected because of the relative completeness of the radar and fatality datasets therein, was sufficient to construct a sample of hundreds of tornadic and nontornadic wind events.
For each fatal convective storm event, corresponding Weather Surveillance Radar-1988 Doppler (WSR-88D) level-III radar data were downloaded from NCDC's Hierarchical Data Storage System (HDSS; information available online at http://has.ncdc.noaa.gov/pls/plhas/has. dsselect). Unfortunately, 12 nontornadic convective wind events and 10 tornadic events had limited or no data available on the HDSS. Alternatively, lower-resolution radar data were consulted in these cases by examining the University Corporation for Atmospheric Research image archive (information available online at http:// locust.mmm.ucar.edu) and/or the Storm Prediction Center's severe thunderstorm event index (information available online at http://www.spc.ncep.noaa.gov/exper/archive). The descriptions from Storm Data were also consulted to help to confirm the morphological characteristics of each of these unique cases.
b. Storm-type classification scheme
An analysis of the radar data before, during, and after the time of the fatality-usually about 30-60 min before and after the fatality-was conducted to determine the storm type responsible for the death. To eliminate some of the subjectivity inherent in trying to classify a storm that is constantly changing and evolving, the storm type was assigned based on its morphology at the time closest to the fatality occurrence. The classification scheme (Table 1 ) employed was consistent with and similar to those presented in previous studies examining radar morphology of convective storms (e.g., Parker and Johnson 2000; Klimowski et al. 2003; Gallus et al. 2008; Ashley and Gilson 2009) . For this study, storms were classified as either unorganized cellular, quasi-organized cellular (cluster of cells or broken line of cells), organized cellular (supercells or supercells embedded in an organized linear system), or organized linear (squall lines and bow echoes).
Organized linear storms are defined as a conglomerate of convective storms with radar echoes greater than or equal to 40 dBZ connected by weaker radar echoes arranged in a linear (Parker and Johnson 2000) , or quasilinear fashion [i.e., quasi-linear convective systems (QLCS) or line-echo wave pattern; Weisman and Davis 1998 ], lasting greater than 30 min in duration (Klimowski et al. 2003) , and having a length greater than 75 km (Gallus et al. 2008) . Organized linear storms were further subdivided into bow echoes and squall lines. Bow echoes were defined, consistent with Fujita (1978) and Klimowski et al. (2003) , as a crescent-shaped radar echo with a tight reflectivity gradient on the leading edge (convex side). These storms were required to exhibit an increasing radius with time or a persistent arc (distinguishing between linear organization and an unassociated, brief, arclike structure). For the purposes of this climatology, the different types of bow echoes that have been identified in Klimowski et al. (2004) were not used. Squall lines were defined, similar to the approach in Parker and Johnson (2000) , as having a straight or minimally convex leading edge of intense cells connected by moderately intense cells. Squall lines have a strong reflectivity gradient on the leading edge and can, but are not required to, have stratiform precipitation following, leading, or traveling parallel to the leading convective line.
Organized cellular storms were those classified as either an individual isolated supercell (Moller et al. 1994 ; (Klimowski et al. 2003) After ''broken line'' and ''back building'' morphologies (Bluestein and Jain 1985) Length With or without accompanying stratiform precipitation Duration: $30 min (Klimowski et al. 2003) After Parker and Johnson (2000) and Gallus et al. (2008) Length: $75 km (Gallus et al. 2008) Bow echoes (BE) Cell proximity: all cells $40 dBZ are #5 km and form a convective line $75 km in length Crescent-shaped radar echo Tight reflectivity gradient on the leading edge (convex side) Exhibits an increasing radius or a persistent arc Consistent with Fujita (1978) and Klimowski et al. (2003 Klimowski et al. ( , 2004 FEBRUARY 2011
Ashley and Gilson 2009) or a supercell embedded in an organized linear system [see Miller and Johns (2000) for examples]. Isolated supercells were defined after Ashley and Gilson (2009) as any cell meeting the following criteria: 1) one or more reflectivity features indicative of supercells present (e.g., radar echoes $40 dBZ; inflow notch, hook echo, tight reflectivity gradient, v notch, or storm splits), 2) a persistent ($ six radar scans or 30 min) mesocyclone (or mesoanticyclone) as identified by the Next Generation Weather Radar (NEXRAD) mesocyclone detection algorithm , and 3) a persistent mesocyclone (or mesoanticyclone) as confirmed by multiple elevation slices of storm-relative velocity data (if available). An additional category of supercells, those embedded in an organized linear system, was used to accommodate those storms containing all the criteria listed previously for supercells but that were situated within an organized linear morphology such as a squall line or bow echo. From the perspective of our analysis, isolated supercells and supercells embedded in an organized linear system were mutually exclusive, that is, no ''double counting'' occurred since the storm fit into either the isolated supercell or supercell embedded in an organized linear system classification bin. Quasi-organized cellular storms were those illustrating individuality within a larger area of convective storms that did not meet the specific criteria for supercells or organized linear storms. These storms usually represented the developing or dissipating stages of more organized convection. In addition, these morphologies were typically initiating and propagating in the same vicinity and direction, arranged in a linear (cells in a broken line) or nonlinear (cluster of cells) fashion (after Gallus et al. 2008) , and moving and evolving with respect to one other, oftentimes merging and splitting. Since this category is a ''cellular'' category, storms in a quasi-organized cellular broken line, though having some similar characteristics to an organized linear system, do not have an assigned size limitation. Furthermore, because broken lines often represent the developing or dissipating stage of an organized linear system, the decision to classify a storm as a broken line or a squall line was, in some cases, challenging. For example, a developing squall line often takes the form of cells in a broken line connected by weak stratiform rain on the radar. In this stage, there was clearly a linear forcing mechanism creating the convection, but the cells had not developed enough to connect into a squall line. Since the higher reflectivity cells were still not connected on radar, these cells would be part of a ''broken line'' complex.
Clusters of cells were categorized as a collection of nonlinear multicells, such as those implied in the spectrum between unorganized cells and supercells. A cluster of cells was not organized enough at the time of the fatality to be called an organized linear or organized cellular storm, but it showed evidence of organization (e.g., development into, or dissipation from, a supercell, squall line, or bow echo) when viewed in the immediate period before or after the fatality. For these reasons, they were classified as ''quasi organized.''
The final storm type, cellular unorganized, was classified as a storm not meeting the criteria requirements associated with quasi-organized cellular, organized cellular, or organized linear convection. This was defined as individual cells displaying all of the following characteristics: pulse-style convection; initiating, propagating, and evolving independent of each other; and being arranged in a nonlinear fashion (Ashley and Gilson 2009 ). These storms differed from quasi-organized cellular or organized cellular storm morphologies since they were relatively short lived (0.5-1.5 h) and did not develop into or dissipate from a more organized convective mode (Ashley and Gilson 2009) .
Thunderstorms have been traditionally thought of as occurring across a convective spectrum from unorganized, cellular convection on one end to highly organized supercells at the other end. This traditional spectrum view delineates thunderstorms by their degree of organization, with more organized thunderstorms tending toward greater hazard and risk. However, nature, especially the atmosphere, resists rigid boundaries found in taxonomies. Therefore, we sought to develop a storm classification system consistent with previous research and concomitant with the goal of this study, which was to determine the radar morphology of fatal convective storm events.
Results
a. Convective mode distribution
During 1998-2007, 825 fatalities in the conterminous United States were attributed to tornadoes or nontornadic convective wind events. Of the 825 recorded fatalities, 191 fatalities (23%) were due to nontornadic convective wind and 634 fatalities (77%) were due to tornadoes. Because many of the tornadoes during the period caused multiple fatalities, comparisons of the number of fatalities with the number of fatal storms were included in the figures. The convective mode with the most tornado fatalities was supercells, which averaged greater than three fatalities per fatal storm. This was followed by supercells in an organized line, which averaged greater than two fatalities per fatal storm (Fig. 1) . The remaining fatal tornadic storm types had a near 1:1 ratio for fatalities per fatal storm; that is, these storm types rarely killed more than one person per event. This is illustrated in Fig. 1 , which compares the number of tornado fatalities with the number of tornadoes that produced at least one fatality. The difference in fatalities (191) in comparison with fatal storm totals (171) was less apparent with nontornadic convective winds. Only 15 of the 171 (9%) nontornadic convective wind storms caused more than one fatality (Fig. 1) .
Fatalities due to nontornadic convective winds were more evenly distributed across storm types as compared with tornadoes, albeit with some exceptions. Bow echoes were responsible for one-quarter of all nontornadic convective wind fatalities (Fig. 1) . Squall lines and clusters of cells morphologies were the second-most fatal nontornadic convective storm types, causing 19% of the fatalities each. Thus, collectively, organized linear storms were the single largest source of nontornadic convective wind fatalities, causing 42% of the total number of fatalities (Fig. 2a) . Since these storm-type percentages are associated only with fatalities, it is difficult to relate them to the storm-type tallies demonstrated in Klimowski et al. (2003) and Gallus et al. (2008) . However, the percentages of fatalities caused by bow echoes and squall lines in this investigation are similar to the percentages of bow-echo and squall-line-generating severe-weather reports found in Klimowski et al. (2003) and Gallus et al. (2008) .
Relatively few (only about 13%) of the nontornadic convective wind fatalities were caused by organized cellular storms. Quasi-organized cellular storms-that is, those storms that were classified as either cluster of cells and cells in broken squall lines-accounted for 29% of the total number of fatalities (Fig. 2a) . Combining quasi-organized fatalities with the 15% of fatalities from unorganized cellular systems suggests that 45% of nontornadic convective wind fatalities were caused by weakly organized convection. This relatively large percentage of fatalities associated with unorganized or quasi-organized convection presents a unique mitigation problem since these storm types may be less likely to receive warnings in comparison with more-organized convective storms. Table 1 for storm-type acronym definitions. Most deaths from tornadoes were caused by supercells, with 497 (78%) of the 634 fatalities caused by isolated supercells (Fig. 2b) . The organized cellular category of fatal storms-that is, supercells and supercells embedded in an organized linear system-accounted for over 90% of tornado fatalities (Fig. 2b) . These fatality distributions are similar to the percentages of tornadoes formed from supercells found in Trapp et al. (2005) . Trapp et al. (2005) attempted to quantify and compare the numbers of tornadoes produced by bow echoes and squall lines with those of tornadoes produced by isolated cells during a 3-yr period (1998) (1999) (2000) . Out of the three morphological categories in their study, ''cells'' (which would contain our ''supercell'' storm type) produced the most tornadoes (79%), whereas quasi-linear convective systems, within which our ''supercells embedded in an organized linear system'' storm type would be classified, were associated with 18% of the examined tornado events. Even though Trapp et al. (2005) evaluated tornadoes and not tornado fatalities, similarities in the distributions in the storm types of tornadoes and tornadoes that produce fatalities appear to exist.
b. Temporal results
From 1998 to 2007, the average number of fatalities due to nontornadic convective wind events was nearly 20 per year. There were two exceptional years for nontornadic convective wind fatalities: 1998 and 1999. The numbers of fatalities in both years were greater than 2 and 1 standard deviation s above the mean, respectively (mean 5 19.1 and s 5 8.4; Fig. 3a) . Of the 38 fatalities in 1998 (Fig. 3a) , just under one-half were from bow echoes (Ashley et al. 2007 ). Further, 21 fatalities in 1998 were attributed specifically to derechos, with 6 of those fatalities occurring during one event on 31 May (Ashley and Mote 2005; Ashley et al. 2007) . Of the 28 fatalities in 1999 (Fig. 3a) , 36% resulted from clusters of cells, and another 25% resulted from bow echoes.
The average number of tornado fatalities per year during the period of record was 63.4. This was slightly higher than the averages of around 58.5 (1996-2005 ) and 58.6 fatalities (1976-85) illustrated by Ashley (2007) . Despite the higher annual variability of tornado fatalities, the annual number of fatal tornadoes during the period of record showed considerably less variability (Fig. 3b) . The unusually high average number of fatalities can be partly explained by the fact that 1998 and 1999 were particularly deadly years. Similar to nontornadic convective wind fatalities, tornado fatalities during 1998 and 1999 fell 1.00 and 2.20 standard deviations above the mean, respectively (mean 5 63.4 and s 5 30.7; Fig. 3b ). In 1998, 125 of the 131 tornado fatalities (95%) occurred from only 25 isolated supercell storms; 41 of those fatalities occurred during an outbreak in central Florida on 23 February (National Weather Service 1998a), and another 34 people perished in an Alabama outbreak on 9 April (National Weather Service 1998b). In 1999, 76 of the 94 tornado fatalities (81%) were caused by isolated supercells, with 46 of those fatalities occurring in the Kansas-Oklahoma outbreak of 3 May (Brooks and Doswell 2002) . Bow echoes resulted in an additional 13% of tornado fatalities that year.
In concurrence with severe thunderstorm climatologies (Kelly et al. 1985; Doswell et al. 2005) , the greatest number of fatalities and fatal storms from nontornadic convective wind occurred in the warm-season months of MayAugust, with a peak in July (Fig. 3a) . The morphologies associated with the nontornadic convective wind fatalities in these peak months were organized linear (38%), quasiorganized cellular (34%), unorganized (15%), and organized cellular (13%). Thus, nearly one-half of all fatalities from nontornadic convective wind storms come from nonorganized types of convection in the peak months for these storms. August was unique in that unorganized cellular storms produced nine fatalities as a result of events exclusively along the Gulf Coast. In examining the descriptions associated with these fatalities in Storm Data, no real patterns emerged to explain this phenomenon (e.g., five fatalities due to felled trees, two due to structure collapse, and two due to drowning).
The deadliest months for tornadoes were the spring transition season of February-May and the late-autumn month of November. April and May had the most fatalities: 138 and 136, respectively (Fig. 3b) . The deadliest storm type for these months (February-May and November) was the isolated supercell morphology, comprising 82% of the fatalities during these periods. In general, the storm fatality rates in June and July were very low, averaging slightly over one fatality per storm (Fig. 3b) . In contrast, February had the most fatalities per storm, averaging 6.2 fatalities per storm. The findings here are in agreement with the climatology for average monthly fatalities from Ashley (2007) .
Over one-half of the nontornadic convective wind storms and their resulting fatalities occurred in the afternoon, with 37% of these fatalities occurring between 2100 and 0000 UTC (Figs. 3a and 4a) . Between the hours of 1800 and 0000 UTC, the majority of fatal nontornadic convective wind fatalities were unorganized (22%), clusters of cells (19%), and bow echoes (18%). Collectively, 52% of these fatal nontornadic convective wind storms in the afternoon were due to nonorganized convection. This may be partly explained by the fact that more people are outdoors during this time of day and thus are more vulnerable to the hazards associated with a high-wind event.
Recent results describing the locations of nontornadic wind fatalities illustrate that 50% of nontornadic convective wind fatalities (Black and Ashley 2010) and 69% of derecho fatalities (Ashley and Mote 2005) occur outdoors, in a vehicle, or in a boat. In addition, at least 43% of fatalities from nontornadic convective wind storms are related to a felled tree (Black and Ashley 2010) . Last, Ashley and Black (2008) hypothesized that people are more likely to seek shelter in response to tornado warnings than in response to severe-thunderstorm warnings. This complacency issue could be a primary cause of the high fatality rate found for the warm-season afternoon-a period in which people tend to be engaged in outdoor activities.
In contrast to nontornadic convective wind, tornadoes were deadliest in the evening, with 34% of the fatalities occurring between the hours of 0000 and 0300 UTC and another 20% occurring between 0300 and 0600 UTC (Figs. 3b and 4b) . The highest percentages of deaths per storm occurred during the period of time between 0300 and 0600 UTC and were most often associated with supercells embedded in organized linear systems. These 
c. Spatial results
Most nontornadic convective wind fatalities during the 10-yr record were concentrated east of the Continental Divide (Fig. 5, Table 2 ), which is concurrent with previous climatologies of severe thunderstorms (Kelly et al. 1985; Doswell et al. 2005) . Two corridors are evident for nontornadic convective wind fatalities, similar to those found in Black and Ashley (2010) . The first, and most significant, of these corridors appears in the Great Lakes region, extending in a belt from Wisconsin and Illinois eastward through Michigan, Indiana, Ohio, Pennsylvania, New York, and parts of northern Kentucky and West Virginia. The Great Lakes states of Michigan, New York, and Ohio contain 21% of all nontornadic convective wind fatalities (Table 3) , with nearly one-half of these caused by organized linear morphologies. This distribution mimics the climatology of derecho fatalities illustrated by Ashley and Mote (2005) , which suggests that derechoproducing convective systems could be the primary cause of fatalities in this corridor. There is a second high concentration of nontornadic fatalities in the mid-South, which extends from eastern Arkansas through Tennessee, Mississippi, Alabama, Georgia, and into South Carolina. Ashley (2007) illustrated that the mid-South region is an area that has a unique juxtaposition of risk and vulnerabilities that leads to elevated tornado fatality rates; it is possible that these risk (e.g., greater likelihood of nocturnal severe events in the mid-South) and vulnerability (e.g., mobile home density and forest cover in this region) characteristics may translate to other thunderstorm hazards, such as nontornadic convective wind events.
The morphologies of fatal nontornadic convective wind storms vary greatly in the Great Lakes region, with a large number of fatal storms classified as clusters of cells or bow echoes (Fig. 5, Table 3 ). A majority of the fatalities from nontornadic convective wind events in the mid-South and along the East Coast were from organized linear convection.
Most tornado fatalities during the period of record occurred in a zone covering Missouri, Tennessee, Alabama, and Georgia (Fig. 6, Table 2 ). This is consistent with the findings from Ashley (2007) , which indicated a similar maximum of fatalities in the mid-and Deep South. Like Ashley (2007) , this tornado fatality distribution is relatively inconsistent with the number of tornadoes and significant tornadoes, which show maxima that are farther west of the mid-and Deep South high-fatality corridor.
The dominant morphologies of the top 12 deadliest tornado states were overwhelmingly isolated supercells (Fig. 6, Table 4 ). One exception to this was Georgia, which, in comparison with the other top-12 tornado fatality states, had over one-half of the state's deaths occur in supercells embedded within an organized linear system. Note that 20 of the 33 fatalities from supercells embedded within an organized linear system came from a single night: 13 February 2000 and early morning 14 February 2000. Tennessee had the most tornado fatalities produced from organized linear convection at 17% (Table 4) ; over one-half of which resulted from a bow echo passing though on the afternoon of 17 January 1999. Tennessee also had a large share of tornado fatalities produced by supercells embedded within an organized linear system, with another 17% of the fatalities resulting from this morphology. These fatalities occurred from two storms: 4 May 2003 (11 of the 15 fatalities) and 10 November 2002 (the remaining 4 fatalities).
Conclusions
Thunderstorm hazards produce hundreds of casualties annually in the United States despite efforts to reduce and mitigate their associated risks. Among the most dangerous threats to life and property from convective storms are tornadoes and nontornadic convective wind 
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2) just under one-half of all fatalities from nontornadic convective wind were from unorganized or quasiorganized convection; 3) over one-half of nontornadic convective wind storms fatalities occurred in the afternoon between 1800 and 0000 UTC (52% of these afternoon fatalities were caused by nonorganized convection); 4) the majority of fatal nontornadic convective wind storms in the Great Lakes region were caused by clusters of cells or bow echoes, whereas in the midSouth most were from organized linear convection; 5) organized cellular convection (supercells combined with embedded supercells in organized linear convection) was the most fatal tornadic storm type, responsible for over 90% of tornado-related fatalities; and 6) most tornado fatalities occurred in a zone from southeastern Missouri through western Tennessee, northeastern Arkansas, Mississippi, Alabama, and Georgia and were caused by supercells or supercells embedded in organized linear systems.
These results suggest that deadly thunderstorm wind events can be generated from a variety of morphologies other than organized, typically ''severe warned,'' convective forms such as supercells and linear systems. While the risk from organized convection remains relatively high because of the elevated probability of significant wind phenomena being engendered from these storm types, our results indicate a greater need for public awareness of the power of ''ordinary,'' or unorganized, thunderstorms. Outreach programs should (re)attempt to inform the public of the dangers of unorganized and weakly organized convective storms, specifically the lifethreatening nature of nontornadic convective wind events that may not appear to be overly intense from a radar perspective or perhaps may go unwarned because of a lack of formal ''severe'' criteria being met. While common sense should dictate the need for personal shelter in even an ordinary thunderstorm event, there are many fatal events that occur each year that illustrate that the seek-shelter message may need to be reiterated and reinforced. Furthermore, the authors recommend that a more temporally comprehensive climatology that examines the morphologies of all severe convective events be pursued in the future. This would involve analyzing the storm types associated with thousands of severe reports over a decade or more. Unfortunately, the classification of hundreds or thousands of storms manually by an individual or team of researchers is a monumental-and likely impractical-task. The best solution for the advancement of a long-term climatology of storm types will involve the development of an effective automated storm detection and classification algorithm (e.g., see Gagne et al. 2009 ).
Up to this point, an assortment of classification schemes has been used to explain the various storm morphologies for purposes of spatiotemporal analyses (e.g., Bluestein Klimowski et al. 2003; Gallus et al. 2008) . This study employed similar methods and definitions as outlined in these prior studies. In the future, the authors recommend that a universal classification system should be developed and adopted by the operational and research communities for the purposes of improving postevent analyses. Such a scheme, as well as resultant climatologies, could provide a wealth of information for the improvement of watch-warning systems, as well as the creation and implementation of new casualty-reducing mitigation strategies. 
